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HRA - U.S./Cdn. Model 
• $US999 
• H2 & Nat. Gas 
• .42 GGE/hr (1.46 m3/hr) 
• Maintenance - free 
• Integrated Dryer 
• Residential design 
• Indoor installation 
• 38 dbA 
• 120 Volt, 60 Hz. 
• Integrated ventilation and 

gas detection 

VRA 
• $US6000 
• 1 GGE/hr 
• 4000 hr service 
• External dryer 
• Commercial use 
• Outdoor installation 
• 45 dbA 
• 240 Volt 

VRA \ HRA EVOLUTION 

$US 6.0 m $US 6.0 m 

3 yrs.3 yrs. 

HRA - European Model 
(Gaz de France Partnership) 

• 50/60 Hz. 
• 240/120 Volt 

$U
S 1.0

 m 

$U
S 1.0

 m

16 
mont

hs

16 
mont

hs 
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HRA Development - Funding 
($6,000,000 project) 

Supported by: 

• DOE (U.S. Department Of Energy) 

• SCAQMD (South Coast Air Quality Management District) 

• Canadian Federal Government 

• CARB (California Air Resources Board) 

• CEC (California Energy Commission) 

• GRI (Gas Research Institute) 

• Honda 
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Phill Testing at 
Honda in 
California 

Phill Program 

• 15 Alpha Prototypes running 

• 120 Beta pre-production units 

• field testing starting Sept. ‘03 

• U.S. commercial launch – 
2004 



The Phill/Civic GX Concept 
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– Vehicle range & performance equal to today’s gasoline vehicle 
– Home - based refueling 

• Honda Civic GX 
– Range of 220 miles 
– Cost Premium of $4,400 (expect to reduce in future) 
– Dedicated NGV - 1/10th ULEV 
– Will encourage entrance of other OEMs 

• FuelMaker Home Refueler 
– $ 999 
– Indoor & Outdoor Use 
– Maintenance-Free 

• Benefits 
– Place ultra-clean vehicle technology within reach of 160,000

commuters/year 
– Indigenous fuel 
– 32% reduction in greenhouse gas emissions, 38% CO2 
– 90% reduction in ground level emissions 



Phill / HONDA CIVIC GX 

Refueling Capacity: 
Typical High 

Annual Miles 10,000 15,000 

Daily Miles 30 46 
(325 days of driving per year) 

Daily Fuel Consumption 1.0 1.5 
(in GGEs, @ 30 mpg) 

Overnight Refueling Time ~3 4~5 
(in hours) 

8 
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CIVIC GX / FUELMAKER FULL FUEL CYCLE 
BENEFITS 

(‘wellhead to wheels’) 

Baseline Conventional Baseline Conventional 
Gasoline VehicleGasoline Vehicle 

GHG and Emission Benefit Relative to Conventional Gasoline FleetGHG and Emission Benefit Relative to Conventional Gasoline Fleet, %, % 

--32%32% 

--38%38% 

--64%64% 

--12%12% 

--18%18% 

--86%86% 

--49%49% 

--26%26% 

--100%100% --80%80% --60%60% --40%40% --20%20% 0%0% 

GHGsGHGs 

CO2CO2 

VOCVOC 

COCO 

NOXNOX 

Honda Civic GX/HRAHonda Civic GX/HRA 

Typical CNGTypical CNG 

• DOE GREET 1.4 model used to 
calculate emission reductions. 

• Civic GX estimates based on EPA 
combined F.E. discounted 15%, 
emissions at 
cycle). 

• CNG and gasoline baselines are 
GREET near term fleet assumptions, 
with F.E. values also discounted 15%. 

(GREET Baseline)(GREET Baseline) 

Greater NOx reductions available 
depending on local infrastructure 
(compressor). 

--97%97% 

--95%95% 

fuelmaker: civic gx benefitsfuelmaker: civic gx benefits 

and 
1/10 ULEV (on and off 



• Extremely quiet - low vibration 

Phill Features 
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• 
• Gas quality tolerant 
• Hourmeter - internal 

• Maintenance-free (5000 hours) 
• Certified as a Vehicle Refueling Appliance for 

indoor & outdoor use 
Easy to use 



• Easy installation, either indoor or outdoors: 
– 120/240 volt, 50/60Hz electrical supply, 15ft 

Phill Features 
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• Temperature/pressure compensated for ambient 
temperatures of -40°F to +115°F 

power cord 
– gas connection similar to gas fireplace or 

water heater 

• Fully regenerative, maintenance-free gas dryer, 
reducing 40lbs/MMSCF of inlet gas moisture to 
0.5lbs. 
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Phill Unique Safety Features 

• Integrated indoor ventilation by direct exhaust 
through the wall - airflow permissive 

• Integrated gas detection within HRA air flow path -
audible indication and shutdown 

• In-line break-away 
• Withstand 10 V/m EMI (Electromagnetic 

Interference) 
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Phill Technical Advances 
Optimised Cooling 
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Phill Technical Advances 
3D Modeling and FEA 

Figure 10 

Maximum stress area 



Safety Study and analysis: 

Phill Status 
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• ongoing reliability and durability testing 

• FMEA done to identify and correct potential 
weak points 

• DOE/NREL/Tiax Safety Study, Phase 2, 
underway including in-garage flow 
simulations 

• Safety Study underway with Gaz de France 



Electronics 

• power factor correction and Ground Fault Interrupter 

Phill Status 
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• submit unit for full certification during last quarter 2003 

compliance were major issues 

• flow rate increased – caused switch from 3/4 Hp to 1 Hp 
motor 

Certification 

• file opened with CSA 

• “field certification” received 



Phill Launch Program 
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• Have applied to Clean Cities for price incentive for the first 
500 units in California 

• Other government incentives pending (i.e. Clear Act) 

Pre-production program 

• Program extended to allow longer durability testing period 
• First units to be installed at test sites in September 

Full Production Launch 

• Launch of Phill in 2004 
• Rollout to commence in California with current Civic GX 

Government incentives 
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European HRA (240 Volt, 50 Hz.) Program 

• Memorandum of Understanding with Gaz de France 
• Cooperation Agreement finalized 

Other HRA Programs 

• discussions ongoing with Osaka Gas 

Phill Launch - International 
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Story was also covered by: 

Associated Press 
Boston Globe 
Detroit Free Press 
Columbus Dispatch 
Alternative Fuels Today 
680 News Radio 
1010 CFRB 
104.5 CHUM FM 

Global TV - “Moneywise” 
(to be aired September 15/03) 

Media Coverage 
(as a result of Honda’s press release) 



Phill Assembly & Testing 
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THE BRIDGE TO 
THE HYDROGEN 

FUTURE 

R&D Focus 

Leverage world leadership position, patents 
and know-how to develop new products in 

the hydrogen economy. 
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Phill’s Role in the Energy 
Infrastructure Evolution 

Present 

Natural Gas 

Biogas 

CNG Vehicle 

H² Fuel Cell VehicleReformer 

Electrolysis 

Natural Gas 

Water 

Electricity 

Biogas 

Future 
Fuel Cell 

Electricity 
(Home & Grid) 

Heat (Home) 
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Mini Fast-Fill CNG Station 

Low Pressure 
Gas Dryer 

ASME Storage 
and Priority Fill 
Panel 

Dispenser 

VRA 

Card Reader 

• VRAs 
• Dryers 
• Storage 

Systems 
• Priority 

Panel 
• Dispenser 
• Card Reader 
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VRAs 

Model FMQ-7-42 (P42) 

Model FMQ-8-36 (P36) 

• Redundant Oil-Free 
Compression 

• P42/P36 (P50) 
Temperature 
Compensation 

• Pressure Start 
Activated 

• Extensive Diagnostics 
• Optional Remote 

Monitoring 
• Modular Service 
• Appliance Certified 
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Dryers 

Low Pressure Tower Dryer 

• Enamel Paint Finish 
• Compact Upright Vessel 

Mounting 
• 30 lbs Molecular Sieve Desiccant 
• 1” NPT Inlet/Outlet Connection 
• Optional AutoDew Monitoring 
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Three Bank Storage plus 
Supplemental Storage System 

Priority Panel Dispenser 

4200 psig 

VRA 

Vent to 
Atmosphere 

Safety Pressure 
Relief Valve 

Isolation Valves 

Fill Nozzle 

Inlet Filter 

Check Valve 

Purge Valve 

Check Valves 

VRA 

Expansion Fittings 

Three Bank Storage System 
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Priority Panel 

Priority ValvesPriority Valves 

Storage Outlet FittingsStorage Outlet Fittings 

Dispenser Outlet FittingsDispenser Outlet FittingsCompressor Inlet FittingCompressor Inlet Fitting 

• Adjustable Priority 
Valve Settings 

• Heavy Gauge Powder 
Coated Housing 

• Integrated in Three 
Bank Storage System 

• Storage and Delivery 
Pressure Gauges 
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Dispenser 

Breakaway FittingBreakaway Fitting 

Backlit LCD DisplayBacklit LCD Display 

Captured Vent NozzleCaptured Vent Nozzle 

Externally Externally 
AccessibleAccessible 

Totalizer DataTotalizer Data 

Dual Hose, Split Dual Hose, Split 
PressurePressure 
CapabilityCapability 

• P30 / P36 Delivery 
Pressure 

• 400 scfm Flowrate 
• One or Two Hose 

Configuration 
• Split Pressure Option 
• Full Function Island 

Dispenser 
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Card Reader 

2 x 20 Backlit LCD Display2 x 20 Backlit LCD Display 

Magnetic Stripe Reader Magnetic Stripe Reader 

PedestalPedestal 

BaseBase 
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240 VAC 
Breaker Panel 

Vehicle Refueling 
Appliance (VRA) 

Optional Gas Meter 

Pressure Regulator 

Gas Dryer 

5-15 psig Gas Supply 

Emergency 
Shutdown Device 

Fill Hose, Hozzle 
& Vent Valve 

Priority Panel 

Impact 
Protection

Dispenser 

Supplemental 
Storage System 

Primary 
Storage System 

Card Reader & ESD 

Remote ESD 

Equipment Layout 



Electrical Classifications 

Class 1 Zone 1 

Class 1 Zone 2 

23' 

24' 

9' 

12.5' 

15' 

5' 

5' 

10' 

Electrical 

Gas 
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Clearances 
Class 1 
Zone 1 

Class 1 
Zone 2 

15' 

5' 

5' 

10' 

BUILDING 

10' 

PUBLIC SIDEWALK 

10' 

ABOVEGROUND 
TANKS 

50' 

MAIN RAIL LINE 

PROPERTY LINE 

10' 

20' 
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Mini Fast Fill 
Skid Mounted Version 

• 2 hollow structural 
steel “skids” 

• ship to site with all 
equipment installed 

• vehicle impact 
protection attached on 
site 

• external connections 
made at bulkhead 
points 
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Mini Fast Fill, Dispenser & VRAs 
Skid Mounted Version 

As Shipped to Site 
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Mini Fast Fill , Dispenser & VRAs 
Skid Mounted Version 

On-Site with Impact Protection Installed 
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Mini Fast Fill, Storage 
Skid Mounted Version 

As Shipped to Site 



40 

Mini Fast Fill, Storage 
Skid Mounted Version 

On-Site with Impact Protection Installed 



Pricing 
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– 3,600 psig Single Hose Temperature Compensating, Auto 
Sequencing Island Dispenser 

– Card Reader 
…………………….$ 101,115 

50.328 Fast-Fill CNG Station (P36) 
Complete with: 
– Two 4,200 psig VRAs 
– Two Low Pressure Gas dryers 
– Two Three Bank Storage Systems Comprised of: 

• One Three Bank Storage System and; 
• One Three Bank Supplemental Storage System 

– Priority Fill Panel 
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Fast-Fill CNG Station 
Summary 

• One or Two Hose Configuration 
• Split Pressure Option 
• Priority Fill Panel 
• Full Function Island Dispenser 
• Card Reader With Receipt Printer 
• Fuel Management Software 
• Expandable Compression & Storage 
• $100,000 
• Installation $24,500 


